Introduction
The need for a simple, expeditious and reliable in vitro technique for the determination of the sensitivity of bacteria to antibiotics becomes more essential with the ever-extending use of these drugs.
Technical simplicity is essential since requests for these tests are becoming numerically formidable and their value to the clinician depends greatly upon the rapidity with which they can be performed.
Realising four years ago that one of the main factors in successful chemotherapy is speed in preliminary bacteriological investigations, one of us (J. C. G.) began to use impregnated filter paper discs implanted on inoculated culture plates as suggested by Morley (1945) and Kolmer (1947) . The method is now widely used and many modifications have been developed. (Heatley, 1944) . A few years later when methods of assaying penicillin were being explored a number of investigators adopted absorbent paper discs in place of formerly used methods (Lamanna and Shapiro, 1943 , Foster and Woodruff, 1943 , De Beer and Sherwood, 1944 , Sherwood, 1944 Epstein, 1944, and Vincent and Vincent, 1944) .
Filter paper is the most convenient form of absorbent paper likely to be of uniform quality and for this reason has been used by most workers. Uniform quality is most important because the great advantage of paper discs is that each absorbs the same amount of fluid if they are of the same size.
As used both in sensitivity determination and in assay, the filterpaper disc method is simply a form of diffusion technique (Sherwood, 178 J944 (Vincent and Vincent, 1944 , Loo, 1944 , Schmidt, 1944 , Hobby, 1942 However, the disc method appears to be less subject to these variable factors than the other methods (De Beer and Sherwood, 1944; Sherwood, 1944 ;  Vincent and Vincent, 1944; Sherwood, 1947) and Undoubtedly has definite advantages over them in the ease with which the discs can be prepared and stored, the increase in accuracy due to the amount of fluid which each will absorb, the even and constant contact of the disc with the medium, and the simplicity of the technique which allows replicate tests to be rapidly set up ; also the convenience with which the plates can be handled.
Materials
Preparation of the Paper Discs.?Throughout this work, Whatman No. 1 filter paper was used. The discs were cut out of sheets of the filter fabric with a paper hole-puncher having a diametral size of 7 mm. The discs so produced are fractionally less than 7 mm. in diameter and vary insignificantly in size as long as the instrument is sharp and single thicknesses of paper are punched ; single sheet punching also ensures that the discs remain discrete and are more easily handled.
The discs are counted accurately into lots of 100, and put into 1 oz. screw-capped wide-mouthed containers. These bottles are then sterilised in the hot-air oven at 150? C. for one hour.
Preparation of Antibiotic Solutions and Impregnation of the Discs.?The solutions are prepared with sterile distilled water and commercial preparations of high standard issued for clinical use. One ml. of the required solution is then added to each bottle of 100 discs, and as the entire volume is absorbed we may assume that each disc takes up approximately o-oi ml. Thus dilutions of the antibiotics are prepared to contain, in 1 ml., 100 times the quantity required in each disc. The amount of each antibiotic per disc is as follows :? We use 7 cm. Petri dishes for routine work and find 5 ml. of medium satisfactory. (Table XIV) is used in reporting examinations of the urine, and the second (Table  XIII) is used for all other specimens ; it is based on the average systemic levels of the antibiotics usually obtained during treatment.
In determining these ranges we have attempted to combine the experience of our clinical colleagues in Edinburgh with our reviews of follow-up bacteriological examinations. 
Aureomycin. ! Terramycin. (Herrell, 1950, Bliss and Chandler, 1948) so that it tends to be inactivated during the period of growth of the test organism. This is one of the chief reasons for the relatively small zones of inhibition with aureomycin and the tendency for the test organism to grow inwards towards the disc during the later hours of incubation. We can overcome this is three ways.
(a) By using medium with a pYi of 5-5 (buffered) when the inactivating substances are rendered inert and the zones of inhibition are much larger and better defined. Unfortunately many bacteria to be tested will not grow at this />H level and also we must admit that conditions will be even further removed from those likely to be present in vivo.
(b) By adopting the policy, already referred to, of reading the zones of inhibition after eight hours' incubation.
(c) By incorporating reducing substances in the medium or incubating under anaerobic conditions (Price, Randall and Welsh, 1948) . (2) The range of the test may also be increased by using a particularly sensitive organism for each antibiotic. This necessitates the construction of separate standard curves, and will not be considered here.
In our opinion the disc method is of value in assaying specimens of urine and other fluids where the concentration expected is high ; it is also useful for checking assays on laboratory standard solutions of antibiotics.
The Method of Assay.?The technique is the same as that described for determinations of the sensitivity of an organism except that the unknown quantity is the amount of antibiotic in the disc.
The standard staphylococcus in eighteen-hour broth culture, 100 million cells per ml., is surface seeded on nutrient agar plates which are then dried for thirty minutes. One ml. of the fluid for assay may be added to 100 sterile discs in a bottle, or alternatively, individual discs may be soaked with the fluid by dipping. The latter method is not quite so accurate but is more economical in discs. Care must be taken not to carry over an excess of fluid, and this is best avoided by draining the disc against the side of the container.
The zones are read after eighteen-twenty hours ; the concentration per disc or ml. can be read off from the standard curve for the particular antibiotic concerned. In other respects it has practical advantages over other techniques.
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